HEVLSED 5-7-87

UMT
FHES HO. 1. L.7 - SHUTTIL LTy DMG MD. d294024-00G, D07 ..
: CRITICAL [TEHWS LIST
CRITICALITY _ Z/1R SHEET ) oF 8
FATLURE HODE AND FATLURE EFFECT
CAUSE OH Evh ITEM PATIOMALE FOR ACCEPTANCE
y compasiile sync tp o single Loss of remste contrel PESIGH FEATLIRES
wwerra or menibtar. of <ingle canera and
assoclated PTU (Ko PTD The RCU is a microprocessor—based command ard vonieol uwnil using an RCA 1602 CHOS
B EL; Mobian) or single muniter | wiceaprocessor, CHOS RAM, and TIL PRON. Compuker 1/0 tircuitry is implemeated in
1} Sync Anplddfrer picture put of lock on CHOS COAG00 sertes Togl¢ to minimize power dissipation. The design incorporates a
A1, 2254860-502 exiernal syoc. dual master osedblator (one ackive, ene celd backupy. Tha master oicillator is a
Y Sync haplifiar Tongerature Compansatad Crystal Oscillator (TCX0) purchased Trom veckron 1o an RCA
A2, 2PGIBGL-S02 dorst Case: : specificatiaon control drawing {SC0}. Decade lagic tonidsts of Low Power Schotiky
Loss of elbow camera ITL, and the sync amplifier design wses nmenglibhic NESS39 wideband op amps.
sync signral pravents :
FHS sihowiog. Faris ware raequiced to ba JAN reliability level parts or their squivaient, Part

selection Falls inlo three cakegories:
{th JaM oy better parts from dhe Hilidary QPL,
{2} Parts semonstrated to NASA Lo be =qu¥vﬂ1ent b¢ JAN Tlevel wia besi data
{e.q., CO400D/3W series parts), or
{3} Parls procurad wo an RCA spac <onira] drawing which calls aut tests and
screening to effect JAN equivaleacy.

BARE BOARD DESIGN {Al. AZ|

Fhe design For the associated baards Al and A2 are canstructed from laminated
copper—-clad epomy glass shegts (HEKA G-10} Geade FR-4), PER HIL-P-55617A. (ircoit
conneciions are made throwgh printed traces which run Fronm goint to poinl an the
board surfaces. Every troce terminates at an ammular ring. The annular ring
surrtbunds Ehe hole in which a cospanant lead or terminal is located. This ring
provides a foating for the solder, easuriag good mechanical and &lectrical
performanca. 1ts size and shape are governed by HWIL-P-55640 as are troce widths,
spacing and rovting. Ihese requirements are redterated specifically in drawing
niabes to further agsure conpliance. Varialions batween the artwork master and the
Final proslyck {duge to irregularilies of the stching process) are alsp coniralled by
draming notes. This prevent: making defective boards from good artwerk. leles which
fipuse no lead or termindl. but serve oaly to elactrically interconnect the Jdifferent
buard Tayers, comtain slitch bers Tur mechanical suppart and increased reliability.

Thé thru hales are drilled from a drill tape thos elimindating the pussibility of
human areer and allowing tight contral over heola and annular risg concentricity, an
imporLant reliability criterign. AFker drilling ard etching, A1l copper cladding is
Lin-tead plated per MOL-5TO-14%5. This providas for easy and reliable saldering at
the time of board assembly, even after periodi of prolanged storape,
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FHEA HU. 1.1.¢

ceirrcaLity 2718

TUHIT Renete Contrgl Umil JBCUT
OW MO, 2700874-506, BI7 .. .

SNEET __ % oF &

SHUTTLE CCYV
CRIFICAL ITEMS LIST

FALLURE MIDE AND
CAUSE

o compesite sync 1b a singie
saerd gr wonibar.

LGUHES

Ay Syne Amplifier
Al, Ed9dpég-5i2

2y Sync Awplifier
A2, 2294061-502

i

FAILURE EFFECT

RATJONALE FOR ACCEPTANCE

Loss of rempte cuntrgl

af singla camara and
assaciated FTU [Ho PTU
Hationl or siagla nonitar
picturda aut of lock on
enternal sync.

Lass of ell;-uw CamEra
syng signal prevenkts
kM5 stowing.

OFSTGH FEATURES
AUARD ASSEMBLY DESIGH {A1, A2)

Al conponerts are dnstalled in & manmer which assurés maximue reliabiliby.
Companent leads are pre-tinned, 21lowing total wetbiong of solder joints. A1l leads
are Tarined to provide strass ralief amd the bedies of large cosposeals are claked.
Special Mounbing and handling instructions are included ia each drawing required
after final osséobVy. The bpard is coaked with ursthane which protects against
humidity aingd conksminaticn,.

ANARD PLACEHENT
The boards are secwred in the eleckronics assewbly by ogld-plated berylliuvm copper

card guides. Conneclions are made to the mother baard with klind-mated connectors.
Disengagement during lawach is prevanted by a cover which spans the board*s Free edge.
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REVISED 5-7-27

FHEA HO.

CRITICAILTY 2/ 18

FATLURE MIDE aHD

comppsite sync Lo a single
nere or manitor.

Y L3

I Syne Anplitiar
Ad, 2234B8G60-5D2

} Sync Amplifiaer
A2 229406 1-502

(1]t

UNTF
1.1.2 - SHUTTLE CCTV DS HO. -
CRIFICAL [TEMS LIST
SHEET __ 3 _ OF __ B

FACLLRE EFFECT
| O EWD ITEM

RATIOHALE FOR ACCEFTABCE

Loss of remate control

of single camera and
assnciated PTU (Mo FTU
Hotion} or single mondtor
picture out of lack on
Bslernal ayac.

Lass of elbaw camera
sync shgnal prevents
RMS stawing.

QUALTFICATION TESY

For Quabification Test Flow, see Table 2 Jocated ai ihe front of this book.
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fHEA WO 1.1.4
CROTICALITY __2F14

DHIT Hemote Cantre) Unit (ACUD
SHUTTLE CE#V DWG HO. 2294824-506, 501,

CRITICAL TFEMS LIST
. SHEET _ 4 . OF i]

" FALLURE HODE ANO
[ AUSE

FAILLRE EFFECT
OH EHD 1)EH

1 Composite sync Lo @ sIngle
1era or monikar.

10525 |

1] Sync Anplitier
Al, 2794800-502

4y Sync Anplitier
a2 2294067-502

1510

Lass of remake contrel

of single comara and
associated PTU (He PTU
Hotion} ar single monitor
picture cut of lock on
enternal sync.

Loss of elbow camera
syac signal prévents
RH: slowing.

- RATIONALE FOR ACCEPTANCE _—
ALCEPTANCE TEST
The CCTY systems' RCU is subjected to the following testing:
v Vibration: 20-Bbla: 3 dB/lgt-rise from B.01 Gl to 0.04 6EHz
BE-350 Hz: Nn.04 G</H2
A50-T50 Hz: 3 dB/Bck-Fall to 6.018 64z
PhO-14Dik: 0.015% E*SH: ]
1000-2000; 1 dB/bck-Fald vo D.D09 Gz
Test Puration: 1 Hinute per Axis
Test Leval: 6.0 Grms
* Thermal: 1D Fi Time €0 stablize equipment plus 1 heur

0¢ F; Time té stabliza equipment plus 1 haur
W00 F; Time to stabYize equipsent plus 1 hour

far Acceplance lest #law, see Table | lpcated at the Front of Lhis book.

DPFRATIONAL TERT

In order to verify that £C1¥ components ave gperational, a dest wust verlfy the
health of all the cosmand related conponents from the PHS (ATAl) panel swilch,
through the RCU, throngh the sync Tines ta the Camera/FTU, ic the Camera/FIU comsand
decnder. Tre test must aluwe werify Lhe camera's ability to produce videa, the Vil's
atility o route widen, and Lhe monitor's ability to display video. A similar test
wauld te pecformed ta weriFy the HOM cownand path.

Pre—lawnch on frpiter Test/In-Ttight Test

I. Fawer CLIV Sysiem.

2. Via the PHS panel, select a wanilor as destinatian and the cimera ander
Lesl as sdurce.

%, Scnd "Camera Power G0 cosmuand fram PHS panel.

4. Salect "External Sync" on manitor.

h. Dbserva video displayed on maaitar. MNoté that #F viden on menitur is

synchronized {i.e., stable raster) Lhea this indicates that the comeras

is receiving compasiie sync From the RCJ ond that the camera is produecing

synchronized videa.

Send I'an, T31L, Focus, Zoom, ALC, AMND Gomma commands and viswally [edlher

via the wonitor or direct observabion) verify operatidan.

Select downlink as destinatian and zauerad wvader Lesi as source.

Nbserve videa routed to downl ink.

Spnd “Camerg Power OFFY comnand wia PHS panel.

Kepeat Sieps 3 Lhrough 9 ewcapl issue commands wia the HOH comwand path.

This piraves that the CCTY equipment is operational.

[~ =ad
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FHEA N 1.1.2

CRITECALITY 2F 1R

WNIT Rewale Conbrel Unit {RCU
G WO, 2294073605, GDT

SINTTLE CCTV
CRITICAL TTEMS LIST

SHEET 5 ar E ...

FAILURE WODE AHD
CALSE

FATLURE EFFECT
O EHD ITEM

RATIDHALE FUOE ACCEFTANCE

|”anpnsite syac to o Siagle
mEra or aooibar.

WEEE

3 Sync Amplifier
Al, 2254G60-502

v Sync Amplifier
A2, 2284841-502

R

Loss af remote control

af single camera and
associaled PTU (Ho PTU
Hotion] or single manitor
picture cut of lock on
external syac.

ioss of elbow ¢amera
syas sigmal prevents
RHS siowing.

04/ IHSPECTION

Profurenent Contrpl - The BCU EEE parts and hardware {tems are procured (rom appraved
wvendors and suppliers, which nest the raguirameats set forth in the CCTY contract

and Quality Plan Hork Statesent {M5-2993176). Resident DCAS persamnel review all
procuraaent decuments to establish the need For B3I on selactad parts LPAL 517).

- - [ncoaing Quality iaspections are made on al)d
received materials and parts. Results are recorded by Jot and retained in file by
drawing and central nombers far folure reference and Lraceabilily. Al EEE parts are
subjechbed ko inconing acceplunce tests as called For in PAD 315 ~ Lacuming

Inspection Test Instructions. Incaming flight parts are Further processed in
aceordanéa with ACA 1848564 — Precondtbioning and Acceplance Requirements for
Elgckronic Parls, with the szception that DPA and PTHD festing i nol parforaed.
Mzchanical dtems are inspected par PAL 316 - Incoming Inspection Instructions for
mMechanical [Lems, PA] 305 - Imcouing Quality Coniral [nspection Instruectian, and

FAI 612 - Proceders ¥or Processing Incoming er Purchased Parts Designated far Flight
Use. Accepted items are delivered tu Haterial Cosdrolled Stores and retained under
specified conditions wntil fabricabion s required. Monconfarmd ng naterials are

held for Haterial Review Board (KR8] dispositicn. (PAI-307, PAl IDC-531.)

Bozrd Assembly B Test — Priar to the start of RCU board assembly, all items are
verifiod to be correck by stock room persoanel, as the dtens are accuiulated ke Farm
a kit. The itams are verified again by the aperator who assembles the kit by
checking opainst the as—buily-paris-Tisk {ABPL). OCAS Mandatery [nspection Poinks
are designated for printed ¢ircuit, wire wrap and welded wire boards, plus harness
canneclors For soldering wiring, crimping, selder splices and quality worknanship
prior Lo coating of the comgonent side of boards and sleeving of harnesses.
Cpecific ROY board pssenbly and test instruckicns are provided in

drawing nntes, and applicable dncwmnents aré called out in tha tabrication Frocedure
and Kecord (FPR-2294B24] and parts Tist PL-2294824. These include wire connection
List 2295001, #vocess Standard KTW-556 2ZB0831, Process Standard — Banding Yeloro
Tape 228068%, Specifivakium 501uering 2200749, Sgacifi:atinn Hame Plate Applicatian
1960167, SpeciFication — Crimping 2280800, Specification - Banding and Staking
tZ80BM, Spacification - Urethane codting 2280877, Specilicalion - luLkinﬂ Cunpyund
2026116, Specification Epowy Adhasive Z01D9BR, Specification - Havking 2ZHDAVE,
Specification — Workmanship 8030035, Specification Bonding and 3taking 2280475,

; BfId» - &n open hex Lesl 15 performed per TP=1T-2294824, and an
Acceptance Test per TR-AT-2204B24, jincluding vibratisn and thernal —acoum. Torguas
are specifiad and witnessed, braceability nombers ane recerdad, and calibrated toonds
are checked prior ta use. RCA Quality and DCAS imspeckions arg performed al the
completion of specified FPR pperations in accordance with PAL-ZD4, PAI-205., PAI-206,
and PAL 217, DCAS persanne] wilngss BOU botlon- wp and critical btorquing. RCA and
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FHEA MO. T.l.2.
CRITICALIIY 271

" UHIT Remole Coatrol Unit (RCUL
DHG Wi, 2204BF4-506, SOF

SHEE] i OF & _

SHUTILE CCTW
CRITICAL ITEWS LT5T

FALIRE HODE AKD
CAUSE.

FAILURE EFFELT

Miv compasite sync ko a sinyle
cwera ar monikar.

Causes:

Sync AmpliFier
Al 294060502
Sync haplifier
»2, Z293801-502

IR

Loss of remate conkro)

of sinyle canera and
associated PIU {He FTU
#ationl ar single wanitor
picture gut of lock an
external synd.

H 4
Lass of e¢lbow camera
sync signal preveais
RHMS stawing.

EATI10KALE FOR ACCEPTAMCE

OAZINSPECTION {Cantinued}

[CAS personnal monitor acceplance tests and review tha tast data/resulis.  Thase
personnal also inspeet For conformance afier all repair, rework amd celest.

Epeparation far Shipoenk - The ALY is packagad according to 2280746, Frocess

Skandard Egr Packaging and Hand]inf guideVines. A1l relabed dacumentalion including
sssenbly drawings, Parts Lisk, ABPL, Test Data, ekc.. is gathered and held in a
documentation Tolder assiqned specifically to each assembly. This Folder ¥s retained
For raference. &n EIDP is prepared for each RCU in accerdance with ihe requirements
of Wi-2593176. KRCA QC and DCAS personne]l wikpess craiiag, packaging, packing and
warking, and review the EIMY For campletenass amd accorary.
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FHEA MO 1.1.2

CRETICALITY _Z/IR

) ' WIT Remate Control Unit (RCUY
SUUTTLE CCTV WG WD, Z229AR24-306. S07 200

CRITICAL ITEMS LIST
SHEET 7 oF B

FAILURE HODE AND
LASE

FATLURE EFFECT
OH END [TEH

RATCOMSLE FOR ACCERPTANCE —

o conpesite sync to a single
amgra or monitor.

auses:
1) Symc Amplifiar
Al 229RED-502

2} Syac Amplifier
hg, 2294BGI-502

Loss of remata cankiral

of single camera amd
asspctalad PTU {Ho PTU
Helion} ar singte monitar
picture aut pf Tuck on
external sync.

Hersl (ase:

Loss of elbow camera
spng 5ignﬂ] prevenis
EMS stawing.

FATLURF HTSTGRY
TOA - WOSBR, Log #0288, -501 S/ On2

Dascription: Acceplance Test Failure, Box Level, Ambient Environment. Mo synd oulput.
Cavsa: AZPD - RII3 had losse end rap.

Corrective Acktivn: RIV3 renoved and replaced with one af the ten samﬂgs »—rayad
by BCA Q.A. lab. A1 tesled resistors were nermel. This is a randam failuve.



REVISID 5-F-87

FHMEA WO, 1.1.d

CHITICALITY _2/1R

UNTT Remwie Conktrel Unib (RCUD
SHUTTLE CCTV ONG HD. 2204824-506, 507

CRITICAL ITEMS LIST
SHEET b OF 8

FAILURE NODE AHD
CAMSE

FAILURE EFFECT
OH EHE ITEH

——RAVIONAIE FOR ACCEFTAMLE —

1 Compasile syt ko a single
mhera or moaitar,

FTE=

1t Sync Anplifier
al, 2294860-502

2t ASync Amplifier
A2 2294861-502

IEH

Loss af renoke control

of singla camera and
assacialed PTU {Ho #TU
Hotionl or single monitor
piciure auk of lock an
exlaraal Sync.

Lusys of elbow camera
synt signal prevenis
RMS stawing.

- OPERATIOMAL FETECTS

Loss of ability to positien Lhe elbow camera. Possible inabdlity to stow ihe BM5 §F
the elbom camara physically interfores with a paybosd. TF RMS cannek be sinwved ihe
port payload bay goor cannok be cVused. Luss of crew and vedicle.

CREH AEXLOHS

Perform EVA to repasition the elbow comers, wse RHS motion to reposition the comera,
ar jettison the RHS. .

CREW TRALHIHG
Corgw should be trained in contiagency EWA and RNS cperations procedures.
tlSF10H CONITRAINT

‘Ou pot manifest ¢lbow camera For any flight where the payload and the albow camera

can interfere with gazh oiher |tor any panm or tilh angle}. 1 the camera wusti ba
flown do not change the ramera pasition wntil the interfering paylead is deployed.
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